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ACRONYMS 

 

 

Acronym/Abbreviation  Definition  

AAMPO Alamo Area Metropolitan Planning Organization 

ART Advanced Rapid Transit 

BAT Business Access and Transit (BRT) Lanes 

BRT Bus Rapid Transit 

CRIS Crash Record Information System 

E/W East/West 

EBL Eastbound Left 

EBR Eastbound Right 

FHWA Federal Highway Administration 

HCM Highway Capacity Manual  

LOS Level of Service 

N/S North/South 

PL Place 

SAMM San Antonio Multimodal Model 

SAT San Antonio International Airport 

TxDOT Texas Department of Transportation 

VIA VIA Metropolitan Transit Authority 

WBL Westbound Left 

WBR Westbound Right 
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Figure 1-1 shows an overview of the ART E/W Corridor. The ART East/West Corridor spans 

approximately 7.3 miles and includes 18 station areas, intersecting with 58 signalized 

intersections under the Build 2029 conditions. Synchro analysis was conducted for the 

intersections listed in Table 1-1.  

Operationally, ART service is currently planned to run at 10- to 15-minute headways. As shown 

in Table 1-1, the intersections of Rosillo Street at Commerce Street and Buena Vista Street are 

signalized only in the Build 2029 models. Additionally, the intersection of Buena Vista Street at 

Leona Street is signalized in both the No Build and Build 2029 models. 

 

Figure 1-1 ART East/West Corridor 
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Table 5-2 Synchro AM Peak LOS Summary 

LOS 
Existing  

Scenario  
2029 No Build 

Scenario  
2029 Build  

Scenario  

A 27 26 24 

B 19 19 22 

C 8 7 8 

D 2 4 4 

E 0 0 0 

F 0 0 0 

Note: The numbers represent the total number of intersections falling under each LOS category. 

 

Figure 5-1 Summary Results for the operational performance of Scenarios during AM Peak Hour 

 
 
 

 

0

5

10

15

20

25

30

A B C D E F

AM PEAK LOS SUMMARY

Existing Scenario 2029 No-Build Scenario 2029 Build Scenario



Traffic Operational Analysis Report (July 11, 2025) 

VIA Advanced Rapid Transit (ART) East/West Corridor Project                                   page 18 

 

Table 5-3 Synchro PM Peak LOS Summary 

LOS 
Existing  

Scenario  
2029 No Build 

Scenario  
2029 Build  

Scenario  

A 26 21 16 

B 17 23 29 

C 9 10 9 

D 4 2 2 

E 0 0 2 

F 0 0 0 

Note: The numbers represent the total number of intersections falling under each LOS category. 

 

Figure 5-2 Summary Results for the operational performance of Scenarios during PM Peak Hour 
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Table 5-5  Synchro Intersection Analysis Summary (AM) 

Intersection  

Existing  2029 No-Build  2029 Build  

AM Peak  

Cycle Length  LOS  Delay  LOS  Delay  LOS Delay  

Commerce St at Gen McMullen St 140 C 32.1 D 44.8 D 50.5 

Commerce St at 29th St 140 A 5.8 A 2.7 B 10.9 

Commerce St at Matyear St 140 A 6.6 A 7.7 B 19.9 

Commerce St at 24th St 140 C 22.7 D 35.4 D 51.2 

Commerce Street at 19th St 65 A 8.7 A 7.6 A 7.6 

Buena Vista St at 19th St 80 B 11.6 A 9.8 A 9.8 

Commerce Street at Hamilton Ave 80 B 12.2 B 12.1 B 15.7 

Buena Vista St at Hamilton Ave 65 B 10.6 A 4.8 A 7.0 

Commerce St at Zarzamora St 80 B 12.7 B 11.6 B 10.2 

Buena Vista St at Zarzamora St 80 B 15.7 B 18.1 C 20.5 

Commerce St at Rosillo St - - - - - A 6.4 

Buena Vista St at Rosillo St - - - - - A 6.7 

Commerce St at Calaveras 80 A 7.2 A 6.0 A 5.2 

Buena Vista St at Navidad St 80 A 5.6 A 2.7 B 12.9 

Commerce St at Trinity St 80 A 8.4 B 11.0 B 11.2 

Buena Vista St at Trinity St 80 A 4.9 A 5.8 A 7.3 

Commerce St at Las Moras St 80 A 4.4 A 9.1 A 9.1 

Commerce St at Colorado St 65 B 12.2 B 12.4 B 12.1 

Buena Vista St at Colorado St 65 A 6.3 B 10.2 B 13.8 

Commerce St at Frio St 100 C 25.4 B 17.6 B 16.6 

Buena Vista St at Frio St 100 C 20.9 C 21.9 C 23.0 

Commerce St at Leona St 50 A 3.9 A 3.1 A 3.1 

Commerce St at Pecos St 50 - - A 1.0 A 1.4 

Buena Vista St at Pecos St 50 B 11.2 B 11.5 B 11.5 

Commerce St at San Saba St 50 B 10 B 14.1 B 14.0 

Dolorosa St at San Saba St 60 A 9.6 B 13.7 B 13.7 

Commerce St at Santa Rosa St 100 A 0.8 A 1.4 A 1.4 

Dolorosa St at Santa Rosa St 100 C 26.9 C 30.9 C 30.1 

Commerce St at Laredo St 100 C 24.9 C 26.9 C 26.6 
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Commerce St at Military Plaza/Flores St 100 A 6.1 A 2.9 A 8.7 

Dolorosa St at Military Plaza/Flores St 100 B 17 B 16.5 B 16.5 

Commerce St at Main Ave 100 B 11.3 C 20.6 C 20.7 

Commerce St at Soledad St 100 A 1.9 A 0.7 A 0.5 

Dolorosa St at Main Plaza 100 A 8.1 A 0.2 A 0.5 

Commerce Street at St Mary's St 100 A 3.1 A 2.2 A 2.2 

Market St at St. Mary's St 100 B 12.4 A 9.6 A 9.3 

Commerce St at Navarro St 100 B 11.3 B 11.1 B 11.2 

Market St at Navarro St 100 A 8.9 A 8.2 A 8.3 

Commerce St at Presa St 100 B 10 B 10.6 B 10.6 

Market St at Presa St 100 A 3.4 A 2.2 A 4.5 

Commerce St at Losoya St  100 A 3.5 A 4.0 A 3.5 

Commerce St at Alamo St  100 A 4.8 A 8.2 B 11.1 

Market St at Alamo St 100 A 4.7 B 11.2 B 13.0 

Commerce St at Bowie St 100 C 25.6 C 23.3 C 24.6 

Market St at Bowie St 100 B 19.9 C 23.8 C 23.8 

SB IH-37 Frontage Road and 
Commerce Street 100 D 48.2 C 32.7 C 32.7 

NB IH-37 Frontage Road and 
Commerce Street Free C 34.3 D 40.6 D 40.6 

Market St at Tower of Americas Way Free D 50.1 D 43.5 D 43.5 

Commerce St at Hoefgen St Free A 8.6 A 8.9 A 8.9 

Commerce St at Cherry St 100 A 4.5 A 4.6 A 4.6 

Houston St at Cherry St 60 B 12.9 B 13.6 B 13.2 

Houston St at Hackberry St 60 B 12.3 B 10.2 A 9.9 

Houston St at Pine St 60 B 14.6 B 15.0 B 18.1 

Houston St at New Braunfels Ave 60 A 9.2 A 9.6 B 10.1 

Houston St at Gevers St 90 B 17.4 B 18.7 B 18.7 

Houston St at Walters St 45 A 5.8 A 6.0 A 5.7 

Houston St at Mel Waiters Way 45 B 12.2 B 13.0 B 12.5 

Houston St at Coca cola Place 45 A 6 A 6.7 A 5.8 
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Table 5-6  Synchro Intersection Analysis Summary (PM) 

Intersection  

Existing  2029  No-Build  2029 Build  

PM Peak 

Cycle 
Length  LOS  Delay  LOS  Delay  LOS Delay  

Commerce St at Gen McMullen St 140 D 46.1 D 51.3 E 70.7 

Commerce St at 29th St 140 A 2.7 A 4.6 B 19.3 

Commerce St at Matyear St 140 A 4 A 9.5 B 15 

Commerce St at 24th St 140 C 24.4 C 34.7 E 71.8 

Commerce Street at 19th St 75 A 8.5 A 9.9 A 10 

Buena Vista St at 19th St 80 B 12.6 B 13.3 B 17.7 

Commerce Street at Hamilton Ave 80 A 6.3 A 6.9 B 10.5 

Buena Vista St at Hamilton Ave 75 B 14 A 9.1 B 10.3 

Commerce St at Zarzamora St 80 C 23.1 C 33.6 D 42.9 

Buena Vista St at Zarzamora St 80 B 12.9 B 14.3 B 17.7 

Commerce St at Rosillo St - - - - - B 16.9 

Buena Vista St at Rosillo St - - - - - C 22.2 

Commerce St at Calaveras 80 A 8.9 A 6.3 A 6.1 

Buena Vista St at Navidad St 80 B 12.7 B 15.2 B 11.6 

Commerce St at Trinity St 80 A 6.9 B 11.8 B 11.7 

Buena Vista St at Trinity St 80 B 11 B 11.3 B 12.6 

Commerce St at Las Moras St 80 A 4.7 B 13 B 13 

Commerce St at Colorado St 75 B 14.3 B 15.5 B 15.5 

Buena Vista St at Colorado St 75 B 12.3 B 10.8 B 12.9 

Commerce St at Frio St 100 C 28.4 C 29.5 C 29.1 

Buena Vista St at Frio St 100 C 24.2 C 20.1 C 24.9 

Commerce St at Leona St 50 A 3.4 A 2.6 A 2.6 

Commerce St at Pecos St 50 - - A 1.7 A 1.7 

Buena Vista St at Pecos St 50 B 11.5 B 12.2 B 12.2 

Commerce St at San Saba St 60 A 8.8 B 15.7 B 15.6 

Dolorosa St at San Saba St 100 A 9.9 A 7.7 A 8.1 

Commerce St at Santa Rosa St 100 A 1 A 1 A 0.9 

Dolorosa St at Santa Rosa St 100 C 24.4 C 29.5 C 29.8 

Commerce St at Laredo St 100 B 19.1 B 18.8 B 18.1 
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Commerce St at Military Plaza/Flores St 100 A 6.1 A 7 A 9.4 

Dolorosa St at Military Plaza/Flores St 100 B 19.5 C 22.9 C 23.4 

Commerce St at Main Ave 100 B 11.2 B 13.4 B 14 

Commerce St at Soledad St 100 A 3.8 A 8 A 6 

Dolorosa St at Main Plaza 100 A 7.4 A 0.2 A 0.2 

Commerce Street at St Mary's St 90 A 4.3 A 4.8 A 5 

Market St at St. Mary's St 100 B 15.9 B 17 B 16.4 

Commerce St at Navarro St 100 D 35.4 B 16.9 B 17.1 

Market St at Navarro St 100 A 9.8 A 8.6 A 8.6 

Commerce St at Presa St 100 B 11.8 B 14.7 B 14.7 

Market St at Presa St 100 A 7.4 A 6.5 A 6.8 

Commerce St at Losoya St  100 A 4.7 A 8.1 A 7.7 

Commerce St at Alamo St  100 A 9.6 A 9.3 B 11 

Market St at Alamo St 100 A 6.4 B 16.1 B 17.3 

Commerce St at Bowie St 100 C 25 C 22.5 C 22.1 

Market St at Bowie St 100 C 21 C 22.1 C 20.6 

SB IH-37 Frontage Road and 
Commerce Street Free C 24.7 C 28.9 C 29.5 

NB IH-37 Frontage Road and 
Commerce Street Free D 49.9 B 19.4 B 19.4 

Market St at Tower of Americas Way Free D 36 D 39.5 D 39.5 

Commerce St at Hoefgen St 100 A 9.2 B 13.4 B 13.6 

Commerce St at Cherry St 60 A 5.9 A 6.1 A 6.1 

Houston St at Cherry St 60 A 8.9 B 13.8 B 12 

Houston St at Hackberry St 60 B 12.3 B 15.3 B 15.1 

Houston St at Pine St 60 B 13.7 B 14.2 B 14.2 

Houston St at New Braunfels Ave 90 B 10.5 B 10.7 B 10.8 

Houston St at Gevers St 45 C 27 C 30 C 31 

Houston St at Walters St 45 A 4.8 A 5.3 A 4.3 

Houston St at Mel Waiters Way 45 B 11.4 B 12.5 B 14.3 

Houston St at Coca cola Place 80 A 5.1 A 5.4 A 4.9 
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ART E/W Corridor Project on expected delays in the Open Year (2029) is expected to be minimal 

and would not result in a severe degradation of the average LOS along the study area. 
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Intersection On Center Left Mixed Right

Gen McMullen StCommerce St
29th St Commerce St
Matyear St Commerce St

Right Mixed Left On 24th St Commerce St 
Buena Vista St 19 th Commerce St
Buena Vista St Hamilton Ave Commerce St
Buena Vista St Zarzamora St Commerce St*
Buena Vista St Rosillo St Commerce St
Buena Vista St Calaveras St Commerce St
Buena Vista St Navidad St Commerce St
Buena Vista St Trinity St Commerce St
Buena Vista St  Las Moras St Commerce St
Buena Vista St Colorado St Commerce St
Buena Vista St* Frio St Commerce St*
Buena Vista St Leona St Commerce St
Buena Vista St Pecos St Commerce St
Dolorosa St San Saba St Commerce St
Dolorosa St* Santa Rosa St Commerce St
Dolorosa St Laredo St Commerce St
Dolorosa St Flores St Commerce St
Dolorosa St Main Ave Commerce St

Dolorosa St 
Soledad St/Main 
Plaza Commerce St

Market St St Mary's St Commerce St*
Market St Navarro St Commerce St
Market St Presa St Commerce St
Market St Losoya St Commerce St
Market St* Alamo St Commerce St*
Market St Bowie St Commerce St

Market St

Tower of the 
Americas Way/SB 
IH-37 FR Commerce St
NB IH-37 FR Commerce St
Hoefgen St Commerce St
Cherry St Commerce St*
Cherry St Houston St
Hackberry St Houston St
Pine St Houston St*
 New Braunfels 
Ave Houston St
Gevers St Houston St
Walters St Houston St

Mel Waiters Way Houston St

Coca Cola Place Houston St

* Intersection has BRT Lane Transition 

Not Signalized

NA

Not Signalized
Not Signalized

Not Signalized
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Table 1. Signal Warrant Analysis Results 

Warrant Description 

Intersections 

Commerce at Rosillo Buena Vista at Rosillo 

    

2019 2029 2019 2029 

Warrant 1A 
Eight-Hour Vehicular 

Volume Satisfied Satisfied Not Satisfied Not Satisfied 

Warrant 1B 
Eight-Hour Vehicular 

Volume Satisfied Satisfied Not Satisfied Not Satisfied 

Warrant 2 
Four-Hour Vehicular 

Volume 
Satisfied Satisfied Not Satisfied Not Satisfied 

Warrant 3A Peak Hour 
NA NA NA NA 

Warrant 3B Peak Hour Satisfied Satisfied Not Satisfied Not Satisfied 

Warrant 4A Pedestrian Volume 
Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 4B Pedestrian Volume 
Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 5 School Crossing 
NA NA NA NA 

Warrant 6A 
Coordinated Signal 

System 

NA NA NA NA 

Warrant 6B Coordinated Signal 
System 

NA NA NA NA 

Warrant 7A Crash Experience 
Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 7B Crash Experience 
Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 7C Crash Experience 
Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 8A Roadway Network 
NA NA NA NA 

Warrant 8B Roadway Network 
NA NA NA NA 

Warrant 9 Intersection Near a 
Grade Crossing 

NA NA NA NA 

Signal Warrants Warrants X X 

 
Based on the review of the warrants, the Commerce at Rosillo intersection warrants a traffic signal.  
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Recommendations 
Based on the traffic volumes and assumptions documented in this memo, Warrant 1 (8-hour volumes), 
Warrant 2(4-hour volumes), and Warrant 3 (Peak hour volume) were met at the intersection of Commerce 
St and Rosillo St, justifying the installation of a traffic signal at this location. 
  
Conversely, none of the warrants were met at the intersection of Buena Vista St and Rosillo St based on 
the available traffic data, forecasts, and crash data. However, it is recommended to install a traffic signal at 
this intersection to align with driver expectations for consistent traffic control measures along Rosillo St if a 
signal is installed at Commerce St and Rosillo St. Owing to the close proximity of Buena Vista St at Rosillo 
St to Commerce St at Rosillo St, installation of a traffic signal at Buena Vista St and Rosillo St will potentially 
improve signal coordination along eastbound Buena Vista St; thus, leading to synchronized traffic flow and 
reduced delays. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





~ŔŰŸƖ ~ċŢŸƖ ~ŔŰŸƖ ~ċŢŸƖ
ÅŸƚŔũũŸНÉƣ 7ÖE  НéfÉÑ ÅŸƚŔũũŸНÉƣ ìН9§~~EÅ9E

7:00 AM ΣΣ ΥΥΡ 7:00 AM ΝΝΠ ΣΜΠ
8:00 AM ΤΟ ΣΡΤ 8:00 AM ΝΡΡ ΣΥΣ
4:00 PM ΦΥ ΣΞΞ 4:00 PM ΞΥΦ ΝΞΠΦ
5:00 PM ΤΥ ΣΞΡ 5:00 PM ΞΤΦ ΝΟΡΠ

~ŔŰŸƖ ~ċŢŸƖ ~ŔŰŸƖ ~ċŢŸƖ
ÅŸƚŔũũŸНÉƣ 7ÖE  НéfÉÑ ÅŸƚŔũũŸНÉƣ ìН9§~~EÅ9E

7:00 AM ΤΡ ΝΜΜΦ 7:00 AM ΝΞΤ ΣΤΜ
8:00 AM ΥΟ ΤΠΦ 8:00 AM ΝΤΞ ΤΣΝ
4:00 PM ΝΝΞ ΤΜΦ 4:00 PM ΟΞΝ ΝΟΥΣ
5:00 PM ΥΦ ΤΝΟ 5:00 PM ΟΝΜ ΝΡΜΟ

~ŔŰŸƖ ~ċŢŸƖ ~ŔŰŸƖ ~ċŢŸƖ
ÅŸƚŔũũŸНÉƣ 7ÖE  НéfÉÑ ÅŸƚŔũũŸНÉƣ ìН9§~~EÅ9E

7:00 AM Ο Π 7:00 AM Ξ Ξ
8:00 AM Ρ Ξ 8:00 AM Ξ Ρ
4:00 PM Υ Ο 4:00 PM Σ ΝΡ
5:00 PM Ρ Σ 5:00 PM ΞΝ ΝΠ

~ŔŰŸƖ ~ċŢŸƖ ~ŔŰŸƖ ~ċŢŸƖ
ÅŸƚŔũũŸНÉƣ 7ÖE  НéfÉÑ ÅŸƚŔũũŸНÉƣ ìН9§~~EÅ9E

7:00 AM Ο Ρ 7:00 AM Ξ Ξ
8:00 AM Σ Ξ 8:00 AM Ξ Σ
4:00 PM Φ Ο 4:00 PM Τ ΝΤ
5:00 PM Σ Τ 5:00 PM ΞΟ ΝΣ

ÂĲĬН9ŸƨŰƣƚНрНΞΜΞΦ ÂĲĬН9ŸƨŰƣƚНрНΞΜΞΦ

9ŸƨŰƣНċƣНŔŰƣĲƖƚĲĦƣŔŸŰНрНΞΜΝΦ 9ŸƨŰƣНċƣНŔŰƣĲƖƚĲĦƣŔŸŰНрНΞΜΝΦ

9ŸƨŰƣНċƣНŔŰƣĲƖƚĲĦƣŔŸŰНрНΞΜΞΦ 9ŸƨŰƣНċƣНŔŰƣĲƖƚĲĦƣŔŸŰНрНΞΜΞΦ

ÂĲĬН9ŸƨŰƣƚНрНΞΜΝΦ ÂĲĬН9ŸƨŰƣƚНрНΞΜΝΦ



 Нü Åü ~§Å НÉÑ ÉНü Åü ~§Å НÉÑ 7ÖE  НéfÉÑ ìН9§~~EÅ9E
6:00 AM ΡΣΟ ΠΥΦ ΠΞΜ ΝΦΠ
7:00 AM ΦΦΣ ΤΝΤ ΣΤΥ ΞΡΟ
8:00 AM ΝΝΡΟ ΥΠΥ ΡΜΣ ΟΣΠ
9:00 AM ΦΞΠ ΥΥΦ ΟΦΤ ΠΞΞ

10:00 AM ΝΜΠΤ ΦΦΦ ΟΦΡ ΠΥΡ
11:00 AM ΝΜΞΠ ΝΝΟΡ ΠΟΝ ΡΠΜ
12:00 PM ΝΜΤΦ ΝΞΣΡ ΡΞΡ ΣΟΡ
1:00 PM ΝΜΦΤ ΝΝΟΞ ΡΝΦ ΡΦΞ
2:00 PM ΝΜΥΝ ΝΝΤΟ ΠΤΞ ΣΞΞ
3:00 PM ΝΝΣΟ ΝΞΣΟ ΡΞΤ ΤΜΟ
4:00 PM ΝΠΠΦ ΝΟΜΡ ΡΜΠ ΥΝΜ
5:00 PM ΝΠΝΤ ΝΞΣΦ ΠΤΦ ΥΥΡ
6:00 PM ΝΝΟΞ ΝΝΡΟ ΠΝΤ ΡΦΠ
7:00 PM ΥΜΜ ΝΜΟΤ ΠΜΡ ΠΤΜ
8:00 PM ΣΞΜ ΥΣΥ ΟΡΣ ΠΞΝ
9:00 PM ΠΥΟ ΣΞΣ ΞΡΡ ΞΥΥ

10:00 PM ΟΞΟ ΠΟΞ ΝΤΡ ΞΜΠ
11:00 PM ΞΜΣ ΟΝΜ ΝΞΜ ΝΠΡ
12:00 AM ΝΠΠ ΝΥΟ ΤΞ ΤΥ
1:00 AM ΦΥ ΝΞΣ ΠΥ ΡΝ
2:00 AM ΤΜ ΦΥ ΟΜ ΟΟ
3:00 AM ΣΠ ΤΟ ΟΣ ΟΝ
4:00 AM ΝΝΠ ΝΝΣ ΠΡ ΠΦ
5:00 AM ΞΥΞ ΞΡΟ ΝΡΜ ΦΦ

~ŔŰŸƖ ~ċŢŸƖ
EǂƣƖċĦƣĲĬНΞΠрőƖНÉÑ ÅÉНÑƖċŉŉŔĦНéŸũƨůĲН?ċƣċ



~ŔŰŸƖ ~ċŢŸƖ ~ŔŰŸƖ ~ċŢŸƖ
ÅŸƚŔũũŸНÉƣ 7ÖE  НéfÉÑ ÅŸƚŔũũŸНÉƣ ìН9§~~EÅ9E

6:00 AM ΟΣ ΡΠΝ 6:00 AM ΦΣ ΟΞΤ
7:00 AM ΡΦ ΥΤΟ 7:00 AM ΝΡΤ ΠΞΣ
8:00 AM ΣΦ ΣΡΝ 8:00 AM ΝΥΟ ΣΝΟ
9:00 AM ΣΞ ΡΝΝ 9:00 AM ΝΣΣ ΤΝΝ

10:00 AM ΤΜ ΡΜΥ 10:00 AM ΝΥΤ ΥΝΤ
11:00 AM ΤΠ ΡΡΡ 11:00 AM ΝΦΤ ΦΜΦ
12:00 PM ΥΜ ΣΤΣ 12:00 PM ΞΝΠ ΝΜΣΦ
1:00 PM ΤΤ ΣΣΥ 1:00 PM ΞΜΠ ΦΦΤ
2:00 PM ΤΤ ΣΜΤ 2:00 PM ΞΜΣ ΝΜΠΤ
3:00 PM ΥΟ ΣΤΥ 3:00 PM ΞΞΝ ΝΝΥΠ
4:00 PM ΦΡ ΣΠΦ 4:00 PM ΞΡΞ ΝΟΣΠ
5:00 PM ΦΞ ΣΝΣ 5:00 PM ΞΠΡ ΝΠΦΜ
6:00 PM ΤΦ ΡΟΤ 6:00 PM ΞΜΦ ΝΜΜΜ
7:00 PM ΣΟ ΡΞΝ 7:00 PM ΝΣΥ ΤΦΝ
8:00 PM ΡΝ ΠΡΥ 8:00 PM ΝΟΣ ΤΜΦ
9:00 PM ΟΥ ΟΞΥ 9:00 PM ΝΜΝ ΠΥΡ

10:00 PM ΞΣ ΞΞΡ 10:00 PM ΣΦ ΟΠΠ
11:00 PM ΝΥ ΝΡΠ 11:00 PM ΠΤ ΞΠΠ
12:00 AM ΝΝ ΦΟ 12:00 AM ΟΜ ΝΟΝ
1:00 AM Υ ΣΞ 1:00 AM ΞΜ ΥΣ
2:00 AM Σ ΟΦ 2:00 AM ΝΡ ΡΣ
3:00 AM Ρ ΠΣ 3:00 AM ΝΟ ΡΞ
4:00 AM Υ ΡΥ 4:00 AM ΞΝ ΥΟ
5:00 AM ΝΥ ΝΦΟ 5:00 AM ΠΦ ΝΣΤ

EƚƣŔůċƣĲĬНΞΠрőƖНéŸũƨůĲƚНрНΞΜΝΦ EƚƣŔůċƣĲĬНΞΠрőƖНéŸũƨůĲƚНрНΞΜΝΦ



~ŔŰŸƖ ~ċŢŸƖ ~ŔŰŸƖ ~ċŢŸƖ
ÅŸƚŔũũŸНÉƣ 7ÖE  НéfÉÑ ÅŸƚŔũũŸНÉƣ ìН9§~~EÅ9E

6:00 AM ΠΝ ΣΝΣ 6:00 AM ΝΜΤ ΟΣΟ
7:00 AM ΣΤ ΦΦΡ 7:00 AM ΝΤΠ ΠΤΟ
8:00 AM ΤΦ ΤΠΞ 8:00 AM ΞΜΟ ΣΥΜ
9:00 AM ΤΝ ΡΥΞ 9:00 AM ΝΥΠ ΤΥΦ

10:00 AM ΥΜ ΡΥΜ 10:00 AM ΞΜΤ ΦΜΣ
11:00 AM ΥΡ ΣΟΞ 11:00 AM ΞΝΦ ΝΜΜΦ
12:00 PM ΦΞ ΤΤΜ 12:00 PM ΞΟΤ ΝΝΥΤ
1:00 PM ΥΤ ΤΣΝ 1:00 PM ΞΞΣ ΝΝΜΣ
2:00 PM ΥΥ ΣΦΟ 2:00 PM ΞΞΥ ΝΝΣΟ
3:00 PM ΦΡ ΤΤΟ 3:00 PM ΞΠΣ ΝΟΝΠ
4:00 PM ΝΜΥ ΤΟΦ 4:00 PM ΞΤΦ ΝΡΝΠ
5:00 PM ΝΜΡ ΤΜΟ 5:00 PM ΞΤΞ ΝΣΡΠ
6:00 PM ΦΜ ΣΝΞ 6:00 PM ΞΟΞ ΝΝΝΜ
7:00 PM ΤΞ ΡΦΠ 7:00 PM ΝΥΣ ΥΤΥ
8:00 PM ΡΥ ΡΞΞ 8:00 PM ΝΡΝ ΤΥΤ
9:00 PM ΠΟ ΟΤΠ 9:00 PM ΝΝΞ ΡΟΥ

10:00 PM ΟΜ ΞΡΤ 10:00 PM ΤΣ ΟΥΝ
11:00 PM ΞΜ ΝΤΣ 11:00 PM ΡΞ ΞΤΝ
12:00 AM ΝΟ ΝΜΣ 12:00 AM ΟΟ ΝΠΣ
1:00 AM Φ ΤΜ 1:00 AM ΞΟ ΦΡ
2:00 AM Τ ΠΠ 2:00 AM ΝΤ ΣΞ
3:00 AM Ρ ΡΟ 3:00 AM ΝΠ ΡΥ
4:00 AM Φ ΣΣ 4:00 AM ΞΟ ΦΞ
5:00 AM ΞΝ ΞΞΜ 5:00 AM ΡΠ ΝΥΡ

EƚƣŔůċƣĲĬНΞΠрőƖНéŸũƨůĲƚНрНΞΜΞΦ EƚƣŔůċƣĲĬНΞΠрőƖНéŸũƨůĲƚНрНΞΜΞΦ



òĲċƖ [ċƣċũ
ÉĲƖŔŸƨƚ
fŰŢƨƖǃ

~ŔŰŸƖ
fŰŢƨƖǃ

ÂŸƚƚŔĤũĲ
fŰŢƨƖǃ

 ŸƣНfŰŢƨƖǃ ÖŰťŰŸƽŰ ÑŸƣċũ ÂĲƖĦĲŰƣċŊĲ

ΞΜΝΦ Π Ρ ΥΤдΪӜ
ΞΜΞΜ Ν Ο Π ΤΪдΧӜ
ΞΜΞΝ Σ Σ ΥΩдΤӜ
ΞΜΞΞ Ν Ξ Ν Ο ΤΦдΣӜ
ΞΜΞΟ Ξ Ο Ρ ΥΤдΪӜ
ÑŸƣċũ Μ Μ Ν Ο ΝΥ Ν

ÂĲƖĦĲŰƣċŊĲ ΣдΣӜ ΣдΣӜ ΧдΦӜ ΤΦдΣӜ ΪΫдΦӜ ΧдΦӜ

òĲċƖ ŰŊũĲ cĲċĬН§Ű §ƣőĲƖ ÅĲċƖНEŰĬ ÉŔĬĲНÉƽŔƓĲ É~é xĲŉƣНÑƨƖŰ ÅŔŊőƣНÑƨƖŰ ÑŸƣċũ ÂĲƖĦĲŰƣċŊĲ
ΞΜΝΦ Ν Π Ρ ΞΝЮΤӖ
ΞΜΞΜ Π Π ΝΤЮΠӖ
ΞΜΞΝ Π Ξ Σ ΞΣЮΝӖ
ΞΜΞΞ Ν Ν Ν Ο ΝΟЮΜӖ
ΞΜΞΟ Ν Ν Ν Ξ Ρ ΞΝЮΤӖ
ÑŸƣċũ Ρ Μ Μ Ν Ο Ξ ΝΞ Μ

ÂĲƖĦĲŰƣċŊĲ ΥΤдΪӜ ΣдΣӜ ΣдΣӜ ΧдΦӜ ΤΦдΣӜ ΫдΪӜ ΨΥдΥӜ ΣдΣӜ

òĲċƖ éĲőŔĦũĲ ÂĲĬĲƚƣƖŔċŰ 9ǃĦũŔƚƣ ÑŸƣċũ ÂĲƖĦĲŰƣċŊĲ
ΞΜΝΦ Ρ Ρ ΞΝЮΤӖ
ΞΜΞΜ Π Π ΝΤЮΠӖ
ΞΜΞΝ Σ Σ ΞΣЮΝӖ
ΞΜΞΞ Ο Ο ΝΟЮΜӖ
ΞΜΞΟ Ρ Ρ ΞΝЮΤӖ
ÑŸƣċũ ΞΟ Μ Μ

ÂĲƖĦĲŰƣċŊĲ ΤΣΣдΣӜ ΣдΣӜ ΣдΣӜ

9Å ÉcНÑ 7xEÉН[§ÅН7ÖE  НéfÉÑ Н ÑНÅ§Éfxx§НÉÑ

ÑŸƣċũН9ƖċƚőĲƚ ΞΟ

9ƖċƚőНÉĲƻĲƖŔƣǃНÉƨůůċƖǃ

9ŸũũŔƚŔŸŰНÑǃƓĲН9ƖċƚőНÉƨůůċƖǃ

ÂĲĬĲƚƣƖŔċŰНċŰĬН9ǃĦũĲН9ƖċƚőĲƚ

ÑŸƣċũН9ƖċƚőĲƚ

ÑŸƣċũН9ƖċƚőĲƚ ΞΟ

ΞΟ



òĲċƖ [ċƣċũ
ÉĲƖŔŸƨƚ
fŰŢƨƖǃ

~ŔŰŸƖ
fŰŢƨƖǃ

ÂŸƚƚŔĤũĲ
fŰŢƨƖǃ

 ŸƣНfŰŢƨƖǃ ÖŰťŰŸƽŰ ÑŸƣċũ ÂĲƖĦĲŰƣċŊĲ

ΞΜΝΦ Ξ Ξ ΥЮΟӖ
ΞΜΞΜ Υ Υ ΟΟЮΟӖ
ΞΜΞΝ Ν Ν Ο Ν Σ ΞΡЮΜӖ
ΞΜΞΞ Ξ Ξ Π ΝΣЮΤӖ
ΞΜΞΟ Ν Ν Ξ Π ΝΣЮΤӖ
ÑŸƣċũ Μ Μ Ξ Π ΝΤ Ν

ÂĲƖĦĲŰƣċŊĲ ΣдΣӜ ΣдΣӜ ΫдΦӜ ΤΩдΪӜ ΪΣдΫӜ ΧдΥӜ

òĲċƖ ŰŊũĲ cĲċĬН§Ű §ƣőĲƖ ÅĲċƖНEŰĬ ÉŔĬĲНÉƽŔƓĲ É~é xĲŉƣНÑƨƖŰ ÅŔŊőƣНÑƨƖŰ ÑŸƣċũ ÂĲƖĦĲŰƣċŊĲ
ΞΜΝΦ Ξ Ξ ΥЮΟӖ
ΞΜΞΜ Σ Ν Ν Υ ΟΟЮΟӖ
ΞΜΞΝ Ο Ν Ξ Σ ΞΡЮΜӖ
ΞΜΞΞ Ο Ν Π ΝΣЮΤӖ
ΞΜΞΟ Ν Ν Ξ Π ΝΣЮΤӖ
ÑŸƣċũ ΝΡ Μ Μ Ν Ν Π Ξ Ν

ÂĲƖĦĲŰƣċŊĲ ΩΥдΨӜ ΣдΣӜ ΣдΣӜ ΧдΥӜ ΧдΥӜ ΤΩдΪӜ ΫдΦӜ ΧдΥӜ

òĲċƖ éĲőŔĦũĲ ÂĲĬĲƚƣƖŔċŰ 9ǃĦũŔƚƣ ÑŸƣċũ ÂĲƖĦĲŰƣċŊĲ
ΞΜΝΦ Ξ Ξ ΥЮΟӖ
ΞΜΞΜ Υ Υ ΟΟЮΟӖ
ΞΜΞΝ Σ Σ ΞΡЮΜӖ
ΞΜΞΞ Ο Ν Π ΝΣЮΤӖ
ΞΜΞΟ Π Π ΝΣЮΤӖ
ÑŸƣċũ ΞΟ Μ Ν

ÂĲƖĦĲŰƣċŊĲ άΨдΫӜ ΣдΣӜ ΧдΥӜ
ÑŸƣċũН9ƖċƚőĲƚ ΞΠ

9ƖċƚőНÉĲƻĲƖŔƣǃНÉƨůůċƖǃ

9ŸũũŔƚŔŸŰНÑǃƓĲН9ƖċƚőНÉƨůůċƖǃ

9Å ÉcНÑ 7xEÉН[§ÅН9§~~EÅ9EН ÑНÅ§Éfxx§НÉÑ

ÂĲĬĲƚƣƖŔċŰНċŰĬН9ǃĦũĲН9ƖċƚőĲƚ

ÑŸƣċũН9ƖċƚőĲƚ ΞΠ

ÑŸƣċũН9ƖċƚőĲƚ ΞΠ
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Traffic Survey - Count Analysis
2011 TMUTCD Warrants

City: Survey Date:Population:

Route # Name Control Section 85% Speed

Major
Minor

Ped. Total
Time
Ends

Major St. - Both App.
Veh. Total Ped. Total

Minor St. - Hi. Vol. App.
Veh. Total

Comments:

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.

Warrant 1. Eight Hour Vehicular Volume

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition A.

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition B.

Meets 80%b of Conditions A and B.

Meets 56%d of Conditions A and B (major-street speed exceeds 40 mph or population less than 10,000).

Yes No

Yes No

Yes No

Yes No

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

500 2803504001 1

500 2803504001 2 or more

600 3364204802 or more 2 or more

600 3364204802 or more 1

Condition A - Minimum Vehicle Volume

%

Required Existing

100%a 56%d70%c80%b

150 84105120

200 112140160

200 112140160

150 84105120

%

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

750 4205256001 1

750 4205256001 2 or more

900 5046307202 or more 2 or more

900 5046307202 or more 1

Condition B - Interruption of Continuous Traffic

%

Required Existing

100%a 56%d70%c80%b

75 425360

100 567080

100 567080

75 425360

%

a Basic minimum hourly volume.
b Used for combination of Conditions A and B after adequate trial of other remedial measures.
c May be used when the major-street speed exceeds 40 mph or in a community with a population less than 10,000.
d May be used for combination of Conditions A and B after adequate trial of other remedial measures when major street exceeds 40 mph or in

an isolated community with a population of less than 10,000.

County: District:

San Antonio 7/18/2019200,000

0
0

Buena Vista St
Rosillo St

35 MPH
30 MPH

873 3 59
678 0 834:00 PM

8:00 AM

607 0 773:00 PM
616 5 926:00 PM
651 5 699:00 AM
649 8 955:00 PM
668 0 772:00 PM
676 0 801;00 PM

0

0

0

607

101.2

0

0

0

77

51.3

0

0

0

607

67.4

0

0

0

77

102.7

Bexar San Angelo

Analysis period- 2019

Recommendation- A Traffic signal is
recommended at this intersection.



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)
Warrant 2. Four Hour Volumes

          Yes No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour

          Yes No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for
intersections with three approaches or 800 vph for intersections with four (or more)
approaches.
– or –

          Yes No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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Form TFF-TSCA  (Rev. 11/21)
Page 4 of 8

Figure 4.  Peak hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
Page 5 of 8

Figure 6.  Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
Page 6 of 8

Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 7 of 8

It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 8 of 8

Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



Form TFF-TSCA
(Rev. 11/21)
Page 1 of 8

Traffic Survey - Count Analysis
2011 TMUTCD Warrants

City: Survey Date:Population:

Route # Name Control Section 85% Speed

Major
Minor

Ped. Total
Time
Ends

Major St. - Both App.
Veh. Total Ped. Total

Minor St. - Hi. Vol. App.
Veh. Total

Comments:

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.

Warrant 1. Eight Hour Vehicular Volume

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition A.

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition B.

Meets 80%b of Conditions A and B.

Meets 56%d of Conditions A and B (major-street speed exceeds 40 mph or population less than 10,000).

Yes No

Yes No

Yes No

Yes No

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

500 2803504001 1

500 2803504001 2 or more

600 3364204802 or more 2 or more

600 3364204802 or more 1

Condition A - Minimum Vehicle Volume

%

Required Existing

100%a 56%d70%c80%b

150 84105120

200 112140160

200 112140160

150 84105120

%

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

750 4205256001 1

750 4205256001 2 or more

900 5046307202 or more 2 or more

900 5046307202 or more 1

Condition B - Interruption of Continuous Traffic

%

Required Existing

100%a 56%d70%c80%b

75 425360

100 567080

100 567080

75 425360

%

a Basic minimum hourly volume.
b Used for combination of Conditions A and B after adequate trial of other remedial measures.
c May be used when the major-street speed exceeds 40 mph or in a community with a population less than 10,000.
d May be used for combination of Conditions A and B after adequate trial of other remedial measures when major street exceeds 40 mph or in

an isolated community with a population of less than 10,000.

County: District:

San Antonio 7/18/2029200,000

0
0

Buena Vista St
Rosillo St

35 MPH
30 MPH

995 3 67
773 0 954:00 PM

8:00 AM

692 0 883:00 PM
702 6 1056:00 PM
742 6 799:00 AM
740 9 1085:00 PM
762 0 882:00 PM
771 0 911;00 PM

0

0

0

691.98

115.3

0

0

0

87.78

58.5

0

0

0

691.98

76.9

0

0

0

87.78

117.0

Bexar San Angelo

Analysis period- 2029

Recommendation- A Traffic signal is
recommended at this intersection.



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)
Warrant 2. Four Hour Volumes

          Yes No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour

          Yes No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for
intersections with three approaches or 800 vph for intersections with four (or more)
approaches.
– or –

          Yes No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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*Note:  150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
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2 OR MORE LANES & 1 LANE

2 OR MORE LANES & 2 OR MORE LANES



Form TFF-TSCA  (Rev. 11/21)
Page 4 of 8

Figure 4.  Peak hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
Page 5 of 8

Figure 6.  Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
Page 6 of 8

Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 7 of 8

It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 8 of 8

Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



Form TFF-TSCA
(Rev. 11/21)
Page 1 of 8

Traffic Survey - Count Analysis
2011 TMUTCD Warrants

City: Survey Date:Population:

Route # Name Control Section 85% Speed

Major
Minor

Ped. Total
Time
Ends

Major St. - Both App.
Veh. Total Ped. Total

Minor St. - Hi. Vol. App.
Veh. Total

Comments:

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.

Warrant 1. Eight Hour Vehicular Volume

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition A.

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition B.

Meets 80%b of Conditions A and B.

Meets 56%d of Conditions A and B (major-street speed exceeds 40 mph or population less than 10,000).

Yes No

Yes No

Yes No

Yes No

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

500 2803504001 1

500 2803504001 2 or more

600 3364204802 or more 2 or more

600 3364204802 or more 1

Condition A - Minimum Vehicle Volume

%

Required Existing

100%a 56%d70%c80%b

150 84105120

200 112140160

200 112140160

150 84105120

%

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

750 4205256001 1

750 4205256001 2 or more

900 5046307202 or more 2 or more

900 5046307202 or more 1

Condition B - Interruption of Continuous Traffic

%

Required Existing

100%a 56%d70%c80%b

75 425360

100 567080

100 567080

75 425360

%

a Basic minimum hourly volume.
b Used for combination of Conditions A and B after adequate trial of other remedial measures.
c May be used when the major-street speed exceeds 40 mph or in a community with a population less than 10,000.
d May be used for combination of Conditions A and B after adequate trial of other remedial measures when major street exceeds 40 mph or in

an isolated community with a population of less than 10,000.

County: District:

San Antonio 7/18/2019200,000

0
0

Commerce St
Rosillo St

35 MPH
30 MPH

1,490 14 245
1,364 21 2525:00 PM

6:00 PM

909 0 19712 NOON
997 0 2042:00 PM

1,000 0 2097:00 PM
1,047 0 2063:00 PM
1,069 0 2141:00 PM
1,184 0 2214;00 PM

0

0

0

909

151.5

0

0

0

197

131.3

0

0

0

909

101.0

0

0

0

197

262.7

Bexar San Angelo

Analysis period- 2019

Recommendation- A Traffic signal is warranted at
this intersection.



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)
Warrant 2. Four Hour Volumes

          Yes No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour

          Yes No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for
intersections with three approaches or 800 vph for intersections with four (or more)
approaches.
– or –

          Yes No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
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Form TFF-TSCA  (Rev. 11/21)
Page 4 of 8

Figure 4.  Peak hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
Page 5 of 8

Figure 6.  Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
Page 6 of 8

Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 7 of 8

It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 8 of 8

Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



Form TFF-TSCA
(Rev. 11/21)
Page 1 of 8

Traffic Survey - Count Analysis
2011 TMUTCD Warrants

City: Survey Date:Population:

Route # Name Control Section 85% Speed

Major
Minor

Ped. Total
Time
Ends

Major St. - Both App.
Veh. Total Ped. Total

Minor St. - Hi. Vol. App.
Veh. Total

Comments:

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.

Warrant 1. Eight Hour Vehicular Volume

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition A.

Meets 70%c (major-street speed exceeds 40 mph or population less than 10,000)  100%a (regardless of speed) of
Condition B.

Meets 80%b of Conditions A and B.

Meets 56%d of Conditions A and B (major-street speed exceeds 40 mph or population less than 10,000).

Yes No

Yes No

Yes No

Yes No

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

500 2803504001 1

500 2803504001 2 or more

600 3364204802 or more 2 or more

600 3364204802 or more 1

Condition A - Minimum Vehicle Volume

%

Required Existing

100%a 56%d70%c80%b

150 84105120

200 112140160

200 112140160

150 84105120

%

Number of Lanes
Vehicles per hour on higher-volume

Minor St. approach (One Direction Only)
Vehicles per hour on Major St.

(Total of both Approaches)

Major
Street

Minor
Street

Required Existing

100%a 56%d70%c80%b

750 4205256001 1

750 4205256001 2 or more

900 5046307202 or more 2 or more

900 5046307202 or more 1

Condition B - Interruption of Continuous Traffic

%

Required Existing

100%a 56%d70%c80%b

75 425360

100 567080

100 567080

75 425360

%

a Basic minimum hourly volume.
b Used for combination of Conditions A and B after adequate trial of other remedial measures.
c May be used when the major-street speed exceeds 40 mph or in a community with a population less than 10,000.
d May be used for combination of Conditions A and B after adequate trial of other remedial measures when major street exceeds 40 mph or in

an isolated community with a population of less than 10,000.

County: District:

San Antonio 7/18/2029200,000

0
0

Commerce St
Rosillo St

35 MPH
30 MPH

1,654 16 272
1,514 23 2805:00 PM

6:00 PM

1,009 0 21912 NOON
1.107 0 2262:00 PM
1,110 0 2327:00 PM
1,162 0 2293:00 PM
1,187 0 2381:00 PM
1,314 0 2454;00 PM

0

0

0

1008.99

168.2

0

0

0

218.67

145.8

0

0

0

1008.99

112.1

0

0

0

218.67

291.6

Bexar San Angelo

Analysis period- 2029

Recommendation- A Traffic signal is warranted at
this intersection.



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)
Warrant 2. Four Hour Volumes

          Yes No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour

          Yes No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for
intersections with three approaches or 800 vph for intersections with four (or more)
approaches.
– or –

          Yes No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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Figure 4.  Peak hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
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Figure 6.  Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
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Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA
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It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA
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Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



 

 

WSP USA 
Suite 325D 
1601 S Mopac Expressway 
Austin, TX 78746 
wsp.com 

MEMO 
TO: Project File 

FROM: Michael Trueblood, PE, PTOE, Jemal Ali, PE, PTOE 

SUBJECT: Traffic Signal Warrant Analysis – Commerce St at Picoso St and Buena Vista St at Picoso St 

DATE: April 10, 2025 

 

Summary 
As part of VIA E/W Build project, WSP conducted traffic control signal and pedestrian hybrid beacon warrant 
analyses at the following intersections. The intersections are currently under two-way stop control, with 
stops on the minor streets. 

1. Commerce Street at Picoso Street 

2. Buena Vista Street at Picoso Street 

The study intersections are located in the city of San Antonio. Year 2019 and 2029 traffic volumes were 
summarized and evaluated in accordance with the Warrants provided in the Texas Manual on Uniform 
Traffic Control Devices (TMUTCD). The two study intersections are shown in Figure 1. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Study Intersection Locations 
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The four-hour vehicular and pedestrian volumes, crash data tables, STARS volume data, and estimated 
24-hour traffic volumes for each intersection approach that were used for the analyses are included in 
Appendix A. 
 
Signal Warrant Analysis 
Traffic Signal Warrant Analyses was performed to determine the warrant for the installation of fully 
operational traffic signals at the study intersections that would meet generally accepted guidelines outlined 
in the Texas Manual for Uniform Traffic Control Devices (TMUTCD), Chapter 4C.  
 
The TMUTCD cites eight different signal warrants to determine the installation of a traffic control signal 
justification at a particular location. For the purpose of this analyses, warrants 1, 2, 3, 4, 6 and 7 are checked 
for traffic warrant. The warrants and their application as shown in the TMUTCD are listed below: 
 
Warrant 1: Eight-Hour Vehicular Volume 
The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume 
of intersecting traffic is the principal reason to consider installing a traffic control signal. Minimum volume 
criteria must be met for 8 hours of the day for the major street and minor street approaches.  
 
The Interruption of Continuous Traffic, Condition B, is intended for application where the traffic volume on 
a major street is so heavy that traffic on a minor intersecting street suffers excessive delay or conflict 
entering or crossing the major street. Minimum volume criteria must be met for 8 hours of the day for the 
major street and minor street approaches.  
Eight-Hour Vehicular Volume normally requires that the traffic volumes meet the minimum vehicles per hour 
shown in the 100 percent columns of Condition A or B in Table 4C-1 of the TMUTCD for 8 hours of an 
average day or 80% of both Condition A and B met. 
 
Warrant 2: Four-Hour Vehicular Volume 
Intended to be applied where the volume of intersecting traffic is the principal reason to consider installing 
a traffic control signal. Minimum volume criteria must be met for 4 hours of the day for the major street and 
minor street approaches.  
 
Four-Hour Vehicular Volume normally requires that the plotted points for 4 separate hours representing the 
vehicles per hour on the major and minor streets exceed the applicable curve shown in TMUTCD Figure 
4C-1. 
 
Warrant 3: Peak Hour 
Intended for use at a location where traffic conditions are such that for a minimum of one hour of an average 
day, the minor street traffic suffers undue delay entering or crossing the major street. There are two 
conditions offered for this warrant. If either condition is met, then Warrant 3 is satisfied.  
Condition A – If the delay of the controlled minor-street approach exceeds 4 hours and the minor-street 
approach volume is at least 100 vehicles per hour and the total entering volume is at least 800 vehicles per 
hour then Warrant 3A is met. No data available for this warrant and it has not been assessed,  
 
Condition B – Minimum volume criteria must be met for 1 hour of the day for the major street and minor 
street approaches.  
Warrant 3 is satisfied when either Condition A or B is met.  
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Warrant 4: Pedestrian Volume 
Intended for application where the traffic volume on a major street is so heavy that pedestrians experience 
excessive delay in crossing the major street. There are two conditions offered for this warrant. If either 
condition is met, then Warrant 4 is satisfied. 
Condition A - Four-Hour Pedestrian Volume normally requires that the plotted points for 4 separate hours 
representing the vehicles per hour on the major and minor streets exceed the applicable curve shown in 
TMUTCD Figure 4C-5. 
 
Condition B – Minimum volume criteria must be met for 1 hour of the day for the major street and minor 
street approaches, with one plotted point exceeding the applicable curve shown in TMUTCD Figure 4C-7. 
 
Warrant 6: Coordinated Signal System 
Intended for application where an engineering study finds that one of the following criteria is met: 
A - On a one-way street or a street that has traffic predominantly in one direction, the adjacent traffic control 
signals are so far apart that they do not provide the necessary degree of vehicular platooning. 
B - On a two-way street, adjacent traffic control signals do not provide the necessary degree of platooning, 
and the proposed and adjacent traffic control signals will collectively provide a progressive operation. 
 
The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic 
control signals would be less than 1,000 feet. 
 
Warrant 7: Crash Experience 
Intended for application where the severity and frequency of crashes are the principal reasons to consider 
installing a traffic control signal. There are three conditions offered for this warrant. If all the conditions are 
met, then Warrant 7 is satisfied. 
Condition A - Adequate trial of alternatives with satisfactory observance and enforcement has failed to 
reduce the crash frequency. 
Condition B - Five or more reported crashes, of types susceptible to correction by a traffic control signal, 
have occurred within a 12-month period, each crash involving personal injury or property damage. 
Condition C - Minimum volume criteria must be met for any 8 hours of the day for the major street and minor 
street approaches. 
 
For the existing geometry analysis, the thresholds for the above Warrants were checked. The results 
presented in Table 1 indicate which warrants are met for each intersection. As shown, no warrants are met 
for both Commerce Street at Picoso Street and Buena Vista Street at Picoso Street intersections for the 
years 2019 and 2029. The signal warrant worksheets are attached in Appendix B of this memo. 
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Table 1 - Signal Warrant Analyses Results 

Warrant Description 

Intersections 

Commerce at Picoso Street Buena Vista at Picoso Street 

2019 2029 2019 2029 

Warrant 1A Eight-Hour 
Vehicular Volume Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 1B Eight-Hour 
Vehicular Volume Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 2 Four-Hour 
Vehicular Volume Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 3A Peak Hour NA NA NA NA 

Warrant 3B Peak Hour Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 4A Pedestrian 
Volume Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 4B Pedestrian 
Volume Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 5 School Crossing NA NA NA NA 

Warrant 6A Coordinated 
Signal System NA NA NA NA 

Warrant 6B Coordinated 
Signal System NA NA NA NA 

Warrant 7A Crash Experience Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 7B Crash Experience Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 7C Crash Experience Not Satisfied Not Satisfied Not Satisfied Not Satisfied 

Warrant 8A Roadway Network NA NA NA NA 

Warrant 8B Roadway Network NA NA NA NA 

Warrant 9 Intersection Near 
a Grade Crossing NA NA NA NA 

Signal Warranted? NO NO NO NO 

 
Based on the review of the warrants, the intersections of Commerce Street at Picoso Street and Buena 
Vista Street at Picoso Street do not warrant traffic signals.  
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Appendix A – 24HR Estimated Traffic Volumes and Crash Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Major Major

Picoso St (NB) Picoso St (SB) BUENA VISTA
Picoso St 

(NB) Picoso St (SB) W COMMERCE
7:00 AM 3 3 664 4 3 514
8:00 AM 4 3 485 5 3 566
4:00 PM 10 8 491 4 8 997
5:00 PM 8 13 540 5 13 1079

Major Major

Picoso St (NB) Picoso St (SB) BUENA VISTA
Picoso St 

(NB) Picoso St (SB) W COMMERCE
6:00 AM 1 2 423 1 2 265
7:00 AM 5 5 682 4 5 514
8:00 AM 6 6 509 5 6 566
9:00 AM 3 4 399 2 4 576

10:00 AM 4 4 397 3 4 662
11:00 AM 4 4 434 3 4 737
12:00 PM 4 4 528 3 4 867
1:00 PM 5 5 522 3 5 808
2:00 PM 5 5 475 3 5 849
3:00 PM 6 6 530 4 6 960
4:00 PM 10 8 507 5 8 1106
5:00 PM 8 13 540 6 13 1208
6:00 PM 7 7 420 5 7 811
7:00 PM 5 5 407 4 5 642
8:00 PM 4 4 358 3 4 575
9:00 PM 2 3 257 2 3 393

10:00 PM 1 1 176 1 1 278
11:00 PM 1 1 121 1 1 198
12:00 AM 0 0 72 0 0 106
1:00 AM 0 0 48 0 0 70
2:00 AM 0 0 30 0 0 45
3:00 AM 0 0 36 0 0 42
4:00 AM 0 0 45 0 0 67
5:00 AM 1 1 151 0 1 135

Peak Period Counts

Actual Count at intersection Actual Count at intersection
Minor Minor

2019 - 24 Hr  Counts Estimate

Count at intersection - 2019 Count at intersection - 2019
Minor Minor



Major Major

Picoso St (NB) Picoso St (SB) BUENA VISTA
Picoso St 

(NB) Picoso St (SB) W COMMERCE
6:00 AM 1 2 423 1 2 265
7:00 AM 5 5 682 4 5 514
8:00 AM 6 6 509 5 6 566
9:00 AM 3 4 399 2 4 576

10:00 AM 4 4 397 3 4 662
11:00 AM 4 4 434 3 4 737
12:00 PM 4 4 528 3 4 867
1:00 PM 5 5 522 3 5 808
2:00 PM 5 5 475 3 5 849
3:00 PM 6 6 530 4 6 960
4:00 PM 10 8 507 5 8 1106
5:00 PM 8 13 540 6 13 1208
6:00 PM 7 7 420 5 7 811
7:00 PM 5 5 407 4 5 642
8:00 PM 4 4 358 3 4 575
9:00 PM 2 3 257 2 3 393

10:00 PM 1 1 176 1 1 278
11:00 PM 1 1 121 1 1 198
12:00 AM 0 0 72 0 0 106
1:00 AM 0 0 48 0 0 70
2:00 AM 0 0 30 0 0 45
3:00 AM 0 0 36 0 0 42
4:00 AM 0 0 45 0 0 67
5:00 AM 1 1 151 0 1 135

2029 Projected Traffic Volumes- 24 Hr  Counts Estimate
Actual Count at intersection Actual Count at intersection

Minor Minor
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Appendix B – Traffic Warrant Analyses Worksheets 
 



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Traffic Survey — Count Analysis
Form Revised 2/27/2012 2011 TMUTCD Warrants
County: Bexar District:
City: Population: Survey Date:

  Section
Major 0
Minor 0

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.
Time   Comments:
Ends Veh. Total

8:00 AM 683
6:00 PM 551
4:00 PM 539
1:00 PM 534
2:00 PM 529
5:00 PM 517
9:00 AM 511
3:00 PM 483

Warrant 1. Eight Hour Vehicular Volume
        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition A.
– or –

        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition B.
– or –

        Yes     No      Meets 80%b of Conditions A and B.

– or –
        Yes     No      Meets 56%d of Conditions A and B (and major-street speed exceeds 40 mph or population less

than 10,000).
Condition A - Minimum Vehicle Volume

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 3.4%

1 500 400 350 280 150 84 0
2 or more 600 480 420 336 150 84 5
2 or more 600 480 420 336 200 112 0

1 500 400 350 280 200 112 0
Condition B - Interruption of Continuous Traffic

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 6.8%

1 750 600 525 420 75 42 0
2 or more 900 720 630 504 75 42 5
2 or more 900 720 630 504 100 56 0

1 750 600 525 420 100 56 0
aBasic minimum hourly volume.
bUsed for combination of Conditions A and B after adequate trial of other remedial measures.
cMay be used when the major-street speed exceeds 40 mph or in a community with a population of less than 10,000.
dMay be used for combination of Conditions A and B after adequat trial of other remedial measures when major street exceeds
 40 mph or in an isolated community with a population of less than 10,000.

1 of 6

Minor St. - Hi. Vol. App.
Veh. Total

5
13

5
10

0

Existing

483
0

Existing

6

6

Required

0

Major St. - Both App.
Ped. Total

Required
(Total of Both Approaches)

Buena Vista
Picoso

7/18/2019

30 MPH

Vehicles per hour on Major St

0

1

Number of Lanes

80.5%

(Total of Both Approaches)

1

San Antonio 200,000

  ControlName

2 or more

0

3

Ped. Total

0

Street

Street 53.6%

Number of Lanes

0
0

 Minor

 Minor

0

3

4

Vehicles per hour on Major St

5

2 or more

0

Required
Minor St approach (One Direction Only)

70%c

0

1

0
483

70

80%b

802 or more
2 or more

1

San Angelo

60
60
80

53
53

160

80%b

70

70%c

Vehicles per hour on higher-volume

85% Speed
35 MPH

120

160
140
140

105
105120

Required

Vehicles per hour on higher-volume
Minor St approach (One Direction Only)

Based on 2019 traffic
volumes and crash
analyses, Signal not
warranted at Buena Vista
and Picoso Street
intersection.



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)
Warrant 2. Four Hour Volumes

          Yes  No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour 

          Yes  No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one 
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane 
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for 
intersections with three approaches or 800 vph for intersections with four (or more) 
approaches.
– or –

          Yes  No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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Figure 4.  Peak hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)
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Figure 6.  Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No
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Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA
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It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 8 of 8

Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



Traffic Survey — Count Analysis
Form Revised 2/27/2012 2011 TMUTCD Warrants
County: Bexar District:
City: Population: Survey Date:

  Section
Major 0
Minor 0

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.
Time   Comments:
Ends Veh. Total

6:00 PM 1,208
5:00 PM 1,106
4:00 PM 960
1:00 PM 867
3:00 PM 849
7:00 PM 811
2:00 PM 808

12 NOON 737
Warrant 1. Eight Hour Vehicular Volume
        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition A.
– or –

        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition B.
– or –

        Yes     No      Meets 80%b of Conditions A and B.

– or –
        Yes     No      Meets 56%d of Conditions A and B (and major-street speed exceeds 40 mph or population less

than 10,000).
Condition A - Minimum Vehicle Volume

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 2.7% 

1 500 400 350 280 150 84 0
2 or more 600 480 420 336 150     84             4       
2 or more 600 480 420 336 200 112 0

1 500 400 350 280 200 112 0
Condition B - Interruption of Continuous Traffic

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 5.5%

1 750 600 525 420 75 42 0
2 or more 900 720 630 504 75 42 4
2 or more 900 720 630 504 100 56 0

1 750 600 525 420 100 56 0
aBasic minimum hourly volume.
bUsed for combination of Conditions A and B after adequate trial of other remedial measures.
cMay be used when the major-street speed exceeds 40 mph or in a community with a population of less than 10,000.
dMay be used for combination of Conditions A and B after adequat trial of other remedial measures when major street exceeds
 40 mph or in an isolated community with a population of less than 10,000.

1 of 6

Minor St. - Hi. Vol. App.
Veh. Total

13
8

5
7

0

Existing

    737
0

Existing

5

6

Required

0

Major St. - Both App.
Ped. Total

Required
(Total of Both Approaches)

Commerce
Picoso

7/18/2019

30 MPH

Vehicles per hour on Major St

0

1

Number of Lanes

122.9%

(Total of Both Approaches)

1

San Antonio 200,000

  ControlName

2 or more

0

3

Ped. Total

0

Street

Street 81.9%

Number of Lanes

0
0

 Minor

 Minor

3

0

4

Vehicles per hour on Major St

4

2 or more

0

Required
Minor St approach (One Direction Only)

70%c

0

1

0
737

70

80%b

802 or more
2 or more

1

San Angelo

60
60
80

53
53

160

80%b

70

70%c

Vehicles per hour on higher-volume

85% Speed
35 MPH

120

160
140
140

105
105120

Required

Vehicles per hour on higher-volume
Minor St approach (One Direction Only)

Based on 2019 traffic
volumes and crash analyses,
Signal not warranted at
Commerce Street and Picoso
Street intersection.



Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)
Warrant 2. Four Hour Volumes

          Yes  No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis
TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour 

          Yes  No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one 
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane 
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for 
intersections with three approaches or 800 vph for intersections with four (or more) 
approaches.
– or –

          Yes  No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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Form TFF-TSCA  (Rev. 11/21)
Page 4 of 8

Figure 4.  Peak hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
Page 5 of 8

Figure 6.  Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
Page 6 of 8

Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 7 of 8

It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 8 of 8

Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



Traffic Survey — Count Analysis
Form Revised 2/27/2012 2011 TMUTCD Warrants
County: Bexar District:
City: Population: Survey Date:

  Section
Major 0
Minor 0

Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.
Time   Comments:
Ends Veh. Total

8:00 AM 778
6:00 PM 616
4:00 PM 604
1:00 PM 602
2:00 PM 595
5:00 PM 578
9:00 AM 580
3:00 PM 541

Warrant 1. Eight Hour Vehicular Volume
        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition A.
– or –

        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition B.
– or –

        Yes     No      Meets 80%b of Conditions A and B.

– or –
        Yes     No      Meets 56%d of Conditions A and B (and major-street speed exceeds 40 mph or population less

than 10,000).
Condition A - Minimum Vehicle Volume

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 3.9% 

1 500 400 350 280 150 84 0
2 or more 600 480 420 336    150   84             6  
2 or more 600 480 420 336 200 112 0

1 500 400 350 280 200 112 0
Condition B - Interruption of Continuous Traffic

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 7.8%

1 750 600 525 420 75 42 0
2 or more 900 720 630 504 75 42 6
2 or more 900 720 630 504 100 56 0

1 750 600 525 420 100 56 0
aBasic minimum hourly volume.
bUsed for combination of Conditions A and B after adequate trial of other remedial measures.
cMay be used when the major-street speed exceeds 40 mph or in a community with a population of less than 10,000.
dMay be used for combination of Conditions A and B after adequat trial of other remedial measures when major street exceeds
 40 mph or in an isolated community with a population of less than 10,000.

1 of 6

Minor St. - Hi. Vol. App.
Veh. Total

6
15

6
11

0

Existing

    541
0

Existing

7

7

Required

0

Major St. - Both App.
Ped. Total

Required
(Total of Both Approaches)

Buena Vista
Picoso

7/18/2029

30 MPH

Vehicles per hour on Major St

0

1

Number of Lanes

90.2%

(Total of Both Approaches)

1

San Antonio 200,000

  ControlName

2 or more

0

3

Ped. Total

0

Street

Street 60.1%

Number of Lanes

0
0

 Minor

 Minor

0

3

5

Vehicles per hour on Major St

6

2 or more

0

Required
Minor St approach (One Direction Only)

70%c

0

1

0
541

70

80%b

802 or more
2 or more

1

San Angelo

60
60
80

53
53

160

80%b

70

70%c

Vehicles per hour on higher-volume

85% Speed
35 MPH

120

160
140
140

105
105120

Required

Vehicles per hour on higher-volume
Minor St approach (One Direction Only)

Based on 2029 projected
traffic volumes and crash
analyses, Signal not
warranted at Buena Vista
and Picoso Street
intersection.



Traffic Survey — Count Analysis

TxDOT Form Revised 2/27/2012)

Warrant 2. Four Hour Volumes

          Yes  No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis

TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour 

          Yes  No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one 
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane 
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for 
intersections with three approaches or 800 vph for intersections with four (or more) 
approaches.
– or –

          Yes  No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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Form TFF-TSCA  (Rev. 11/21)
Page 4 of 8

Figure 4.  Peak hour volume warrant (70% Factor)  (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
Page 5 of 8

Figure 6.  Four hour pedestrian warrant (70% Factor) . (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
Page 6 of 8

Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor) . (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 7 of 8

It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA



Form TFF-TSCA  (Rev. 11/21)
Page 8 of 8

Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA



Traffic Survey — Count Analysis
Form Revised 2/27/2012 2011 TMUTCD Warrants
County: Bexar District:

City: Population: Survey Date:

  Section
Major 0
Minor 0

Eight Hi ghest Hours: Include the same 8 hours for the Major and Minor St. volumes.
Time   Comments:
Ends Veh. Total

6:00 PM 1,341
5:00 PM 1,227
4:00 PM 1,065
1:00 PM 962
3:00 PM 942
7:00 PM 900
2:00 PM 897

12 NOON 818

Warrant 1. Eight Hour Vehicular Volume

        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition A.
– or –

        Yes     No      Meets 70%c (and major-street speed exceeds 40 mph or population less than 10,000) or  100%a

(regardless of speed) of Condition B.
– or –

        Yes     No      Meets 80%b of Conditions A and B.

– or –

        Yes     No      Meets 56%d of Conditions A and B (and major-street speed exceeds 40 mph or population less
than 10,000).

Condition A - Minimum Vehicle Volume

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 3.0% 

1 500 400 350  280 150 84 0
2 or more  600 480 420  336 150   84              5        
2 or more 600 480 420 336 200 112 0

1 500 400 350 280 200 112 0
Condition B - Interruption of Continuous Traffic

 Major Existing
Street 100%a 80%b 70%c 56%d 100%a 56%d 6.1%

1 750 600 525 420 75 42 0
2 or more 900 720 630 504 75 42 5
2 or more 900 720 630 504 100 56 0

1 750 600 525 420 100 56 0
aBasic minimum hourly volume.
bUsed for combination of Conditions A and B after adequate trial of other remedial measures.
cMay be used when the major-street speed exceeds 40 mph or in a community with a population of less than 10,000.
dMay be used for combination of Conditions A and B after adequat trial of other remedial measures when major street exceeds

 40 mph or in an isolated community with a population of less than 10,000.

1 of 6

San Angelo

60
60
80

53
53

160

80%b

70

70%c

Vehicles per hour on higher-volume

85% Speed
35 MPH

120

160
140
140

105
105120

Required

Vehicles per hour on higher-volume
Minor St approach (One Direction Only)

Required
Minor St approach (One Direction Only)

70%c

0

1

0
818

70

80%b

802 or more
2 or more

1

Ped. Total

0

Street

Street 90.9%

Number of Lanes

0
0

 Minor

 Minor

3

0

5

Vehicles per hour on Major St

5

2 or more

0

Commerce
Picoso

7/18/2029

30 MPH

Vehicles per hour on Major St

0

1

Number of Lanes

136.4%

(Total of Both Approaches)

1

San Antonio 200,000

  ControlName

2 or more

0

3

Minor St. - Hi. Vol. App.
Veh. Total

14
9

6
8

0

Existing

     818
0

Existing

6

7

Required

0

Major St. - Both App.
Ped. Total

Required
(Total of Both Approaches)

Based on 2029 projected
traffic volumes and crash
analyses, Signal not
warranted at Commerce
Street and Picoso Street
intersection.



Traffic Survey — Count Analysis

TxDOT Form Revised 2/27/2012)

Warrant 2. Four Hour Volumes

          Yes  No       Meets each of 4 Highest Hours (Warrant 2 — see Figure 1).

Figure 1.  Four-hour volume warrant.  (Warrant 2.)
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Traffic Survey — Count Analysis

TxDOT Form Revised 2/27/2012)

Warrant 3. Peak Hour 

          Yes  No  Are all of the following conditions true for any four consecutive 15 minute periods?

1. The total stopped time delay experienced by the traffic on one minor street approach (one 
direction only) controlled by a stop sign equals or exceeds 4 vehicle-hours for a one-lane 
approach and 5 vehicle-hours for a two-lane approach, and

2. The volume of the same minor street approach (one direction only) equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vph for 
intersections with three approaches or 800 vph for intersections with four (or more) 
approaches.
– or –

          Yes  No       Meets one High Hour (Warrant 3 — see Figure 2).

Figure 2.  Peak hour volume warrant.  (Warrant 3.)
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threshold volume for a minor-street approach with one lane.
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2 OR MORE LANES & 2 OR MORE LANES



Form TFF-TSCA  (Rev. 11/21)
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Figure 4.  Peak hour volume warrant (70% Factor)  (community less than 10,000 population or above 40 MPH on major street).  (Warrant 3.)

Warrant 4. Four Hour Pedestrian Volume

Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)Yes No

Figure 5. Four hour pedestrian warrant. (Warrant 4.)



Form TFF-TSCA  (Rev. 11/21)
Page 5 of 8

Figure 6.  Four hour pedestrian warrant (70% Factor) . (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes

Figure 7.  Four hour pedestrian warrant (Warrant 4.)

Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)Yes No



Form TFF-TSCA  (Rev. 11/21)
Page 6 of 8

Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

- -

Are there a minimum of 20 students during the highest crossing hour?

- -

Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Yes No

Yes No

Yes No

Figure 8.  Peak hour pedestrian warrant (70% Factor) . (community less than 10,000 population or above 40 MPH on major street).
(Warrant 4.)

Warrant 5. School Crossing

Is one of the following conditions met?:
80% of Condition A or Condition B in Warrant 1
56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph or population less than 10,000)
80% or more of Warrant 4

 - -

Have there been 5 or more reported crashes susceptible to correction by a traffic signal in 12 months?

Yes No

Yes No

On a one-way street or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- -

On a two-way street, are the adjacent signals far enough apart that the necessary degree of vehicle platooning does not
occur and would the proposed and adjacent traffic control signal provide a progressive operation?

Yes No

Yes No

Warrant 6. Coordinated Signal System

Warrant 7. Crash Experience

NA

NA
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It is part of street or highway system that serves as the principal roadway network for through traffic flow.

It includes rural or suburban highways outside, entering, or traversing a city.

It appears as a major route on an official plan such as a major street plan in an urban area traffic and transportation study.

It connects areas of principal traffic generation.

It has surface street freeway or expressway ramp terminals.

Yes No

Yes No

Yes No

Yes No

Yes No

Check applicable characteristics of each route (only 1 needs to be checked):

Minor
Street

Major
Street

Warrant 8. Roadway Network

Is the total existing, or immediately projected, entering volume on all approaches greater than 1000  vehicles for each of
any 5 hours of a Saturday and/or Sunday.

- -

Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Yes No

Yes No

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 9.)Yes No

Figure 9.  Railroad Grade Crossing (One Approach Lane at the Track Crossing) (Warrant 9.)

NA

NA
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Warrant 9. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing)

Meets one High Hour (Warrant 9 - see Figure 10.)Yes No

Figure 10.  Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Remarks:

NA
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MEMO  
TO: Project File   

FROM: Michael Trueblood, PE, PTOE, Jemal Ali, PE, PTOE  

SUBJECT: VIA EW BRT Corridor Crash Analyses - Technical Memo 

DATE: November 21, 2024 

 

OVERVIEW 
The East-West ART (Advanced Rapid Transit) corridor runs from General McMullen Street to Coca Cola 
Place, traveling west to east through key San Antonio streets. The corridor follows Commerce Street, 
splitting into Commerce and Market Streets at NW 22nd Street, then merging back onto Commerce Street 
at I-37. From there, it turns left onto Cherry Street and right onto Houston Street, continuing east to Coca 
Cola Place. This route passes through downtown, providing access to the entire San Antonio business 
district, as illustrated in Figure 1. An aerial view of the corridor and its surrounding areas is presented in 
Figure 2. 

The purpose of this memo is to conduct a thorough analysis of crash data along the VIA East-West ART 
corridor over the period from 2019 to 2023. The goal of this analysis is to identify potential safety 
challenges within the corridor, particularly those associated with the implementation of the ART system. 
This memo also aims to assess specific types of crashes that could potentially be prevented by the 
introduction of the ART. 

By examining crash patterns, we intend to identify key crash types related to the corridor's operation and 
evaluate how the ART system contributes to improved safety. This assessment will provide a detailed 
understanding of the ART's role in enhancing traffic safety, helping to quantify its safety benefits and 
guiding future improvements along the corridor. 
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Figure 1 – EW ART Project Location 

 
Figure 2 – EW ART Project Area 

STUDY PROCEDURE 

The study for this corridor was conducted using the following procedures: 

�x Collected crash data from the Texas Department of Transportation (TxDOT) Crash Records 
Information System (CRIS) for the period of January 2019 through December 2023, which was 
subsequently reviewed and analyzed. 

�x Conducted a detailed review of crash trends over the past five years. 

�x Evaluated the ART corridor to identify crashes that could potentially be prevented with ART 
implementation. 

�x Performed a comparative analysis of crash data before and after the proposed ART deployment 
using a hot spot map. 

�x Carried out impact analyses and drew conclusions based on the findings. 

CRASH ANALYSIS AND RESULTS 

EXISTING CRASH TRENDS 

The most recent five years of crash data was obtained from TxDOT CRIS for the period between 2019 to 
2023. The data represented all reported vehicle, bicycle, and pedestrian crashes. The crash data includes 
crashes along the EW corridor. Table 1 to Table 3 categorizing crashes by collision type, crash severity, 
and manner of collision. Figure 3 illustrates crash locations and their respective severity levels. 

Table 1 – Crash Severity Summary 

Year Fatal 
Serious 
Injury 

Minor 
Injury  

Possible 
Injury  

Not 
Injury  

Unknown Total Percentage 

2019 3 4 48 105 392 14 566 23.8% 
2020 1 1 43 56 274 13 388 16.3% 
2021 1 8 49 70 318 17 463 19.5% 
2022 2 6 53 67 296 14 438 18.4% 
2023  5 78 62 363 16 524 22.0% 
Total 7 24 271 360 1,643  74 

  
Percentage 0.3% 1.0% 11.4% 15.1% 69.0% 3.1% 

Total Crashes 2,379 
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Table 2 – Manner of Collision Summary 

Manner of 
Collision 

K - Fatal 
Injury 

A - 
Suspected 

Serious 
Injury 

B - 
Suspected 

Minor 
Injury 

C - 
Possible 
Injury 

N - Not 
Injured 

99 - 
Unknown 

Total %ge 

Angle 1 8 76 120 411 9 625 26.3% 
One Motor Vehicle                 
      Vehicle 0 3 16 14 127 57 217 9.1% 
      Pedestrian 4 5 56 26 9 1 101 4.2% 
      Cyclist 1 5 22 10 10 0 48 2.0% 
Opposite Direction 0 0 24 36 147 2 209 8.8% 
Same Direction 1 3 77 153 930 5 1,169 49.1% 
Other 0 0 0 1 9 0 10 0.4% 

Total 7 24 271 360 1,643 74 
  

Percentage 0.3% 1.0% 11.4% 15.1% 69.1% 3.1% 
Total Crashes 2,379 

Table 3 – Crash Type Summary 

Year Angle 
Head 
On 

Other 
Rear 
End 

Side 
Swipe 

SMV 
Left 
Turn 

Right 
Turn 

Total Percentage 

2019 129 2 3 117 84 92 139 0 566 23.8% 
2020 113 2 1 84 40 54 94 0 388 16.3% 
2021 135 6 3 84 45 69 120 1 463 19.5% 
2022 125 2 1 82 49 67 112 0 438 18.4% 
2023 135 2 2 90 79 84 132 0 524 22.0% 

Total 637 14 10 457 297 366 597 1 
  

Percentage 26.8% 0.6% 0.4% 19.2% 12.5% 15.4% 25.1% 0.1% 

Total Crashes 2,379 

Between January 1, 2019, and December 31, 2023, a total of 2,379 crashes were recorded along EW ART 
Corridor. The data from Table 1 to Table 3 provide a comprehensive overview of traffic crash trends from 
2019 to 2023, covering crash severity, manner of collision, and crash types. 

From 2019 to 2023, there were a total of 2,379 crashes along the corridor. The majority (69%) involved no 
injuries, while 15% resulted in possible injuries, and 11% in minor injuries. Serious injuries accounted for 
1%, and fatal crashes made up less than 1%. The year 2019 had the highest number of crashes (566), with a 
noticeable decline in 2020 (388), followed by slight fluctuations in subsequent years, ending with 524 
crashes in 2023. 

The most common manner of collision was Same Direction, accounting for 49% of all crashes. Angle 
collisions were the second most prevalent at 26%. Crashes involving pedestrians resulted in 4 fatalities (two 
on commerce St close to San Augustine Ave and west of Creek; two on Buena Vista St west of S Smith St and 
Saint Marry St) and 5 serious injuries, while cyclist-involved crashes had 1 fatality and 5 serious injuries. 

Angle and Left Turn crashes were the most frequent crash types, representing 27% and 25% of total crashes, 
respectively. Rear End crashes accounted for 19%, while Side Swipe and Single Motor Vehicle (SMV) crashes 
were 12% and 15%, respectively.  
Overall, the data shows that most crashes resulted in no injuries or minor injuries, indicating a lower 
severity in most incidents. 
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Figure 3 – Crashe Location and Severity  
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